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[-8.^1 

^1 ^ ^ wfl^l Si 0 !*! ^>-§-*>^l ^ ^ ^r#-ir *1^§^_ 
s o]^H ^ wfl^ ^*Rr #^1 

vl^r ^*Rr #31, ^71 ^^H] AV^a ^tiflA]#^ ^71^ W ti]o>l-3)- 

^wfl^^ol «lHd^-» ^*Rr #711, #7}5L^ o}^}c^ ^*Kr #31 
^ ^-71 5L^#^- ^#2}- t}^ #7^11- 3* *Kr #£31 ^7}^ ^-^Wfl^ 

^#1-^1 ^Bll- ^rt^Tll *fl£ *r 5£<H °1^ £ i^Jfli °1^ ¥ ^7>2l ^JE* ^ 

t M7> 5^. 

£ 4 
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#7) 5L^, #^r, ^e], ^tifl^i, *1:el 
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^S.^] ^-^wfl^i ^^ w o Vl « {Method of manufacturing metal layer of semiconductor 

device} 

£ 2a ^fl^l £ 2d^r ^2fl7l^oll ^S^^r^l ^«fl^ M^Ml 

.£ 3-^ Cu7> ^^Hir « 0 H*-g- u|-E}ufl 

5L 4^ £ ^7)£^- « 0 V£-§- i+EfVB ^S-. 

<5> £ #S*fl i^f5] ^ HflA! ^A^u o l-^oll 7 A°-$-, *Ml*Mlfe #7l £ 

^■ofl =4? tifl^ ^ofl oi°H *] = #-g- ^o.5L ^##-§: = 
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<6> £ la ifl*l £ lcfe- ^efl^ tf^RKline damascene) ^-S* £^ «hE*H^7HH 

°1 B^Wl «U^#^] °l*r % V S^H ^ Cf D >^l ^2:^ 

<»> £ la!- t£3t?l , 7l^r(£A}s]^ &-g-) ^Ml ^€ ^#(10 HI a)-^z]- ^-g- o] 

-g-*H ^91^^^ B^l^CiD* ^^4. ^H^, B^l^UiH ^<2#(10) 
a-A> yo vxl#(i2)# 4^1, ^V#*lfKl2) ^Hl islE^4 ^ # 

^7]^-^V(p hysical vapor Deposition: PVD)^ °l-§-^H ^^(Cu)!- 

*l-El(seed)lKl4)-g- ^^*lcf. 
<9> S. lb» tis^, ^"71 *1^#(14H ^€ €7li^- (electroplating) 

tij-Ai^. ol-g-^H £ £^f(i6)|- ^^W. °1 ^fl, ^71 51^(16)£- B^*l7}- 

<io> £ lcl- %^s>Tg, 5^-71 ?fl 2} <£n> (Chemical Mechanical Polishing: CMP)^^.^ ^ 

#(16)-g- ^7) ^<2#(10H «fl* r *l ^^W. ^^^(10)^ £^°<H1 ^ 

€ B^l^Ul) *4H1*J: SK>«<M#(12), *1^(14) ^ 5L^#(16)°1 #^o} o]JfLo^)^ 
^r«fl^(16a)-§: ^ oinf. 

<11> CfofAl B^l^MH Hfo] ^avo_ ? _ ui] si] o) ^-^H^2). 

oi^j- t^Kl ^aflAi 
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€4. ^-71 ^£^^(28)4 ^«H^#(26a)^ ^#<^(30)-§- f-*H ^7]^A^ <g 

<13> £ 2b tfl*l- £ 2dfe 4 ^^7)]fS £ 2a^ VH-VII'^-i: 7}^- M-^W. 

<14> £ 2b* ^(JEAlo^)^ 4- sflt^sH ^^tb #3* 

£fe ^£^#(28)^- ^^#(20)^: ^ ^SL-W* 

a<H ^*fl €-^#^^(30)4 A oM ^^^(30)^8- lD-5}£^ ^€ H^H^I H€*l 
<g«.g- ^Aj^tf. ^6\) ^-A>oj-xl#(22) * *]l=#(24)-g- ^V^lS. ^WtK 

<15> 5L 2c^ $7) *1 = ^(24)°] ^a^ 71^-0. ^ 7 ] £ ^-^vfl5. S^tr ^ , ^71 

^(Electroplating)^ °1^<^ 5L^^(26)# °1<H*1, #7] 

(26)°1 ^Ajsl 7 i^.ofl cfl^H 3^71 ?H 3 <£*F§-^# ^^^-^^ ^^€"4. 

^7} ^^-sj. ^^*(20)5] X^o] i^fr€ J£^#(26), ^1^(24) ^ SKV 

«o^l#(22)^l i«ct| ^^M, £ 2d^fl £Al^ «>£4 ^-ol, j^o] 5§B]-S|-sl ^f<* cfp>A] ^ S 
^ ^«ll^#(26aH ^Aj^cf. 

<16> HB^M-, ^tiflAj ^Ajtij-^ofl o]^, *7l-7| ^l*]oJ ^A^Cf. 

<17> ^7)^ <£v\^SL3. ^(ClO^-fr *}7m nfl ^«ti^ jjfl^o} ^tr *}o]6\] ^ 

^cM ^49 «H 7]^lfl ^UflAi^^ ^^11- ^51-A)^ *fl#<^ l^-§- -B-^f 

711 
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iL°lS.(32, 32a)7l je^o} IH^H ^>^^4 

i^o] 7 flxlJL ^7> ^#*r*l ^ <3«W 5^d°l ^-471 *<$*WI ^tf. 

<21> #7}^ ^7l7> #*Kf ^l^H *fl^l £ 3^ ^ifl 

^^(Electro-Migration), iSefli °l^(Stress-Migrat ion) ^ 413 H4| ^ 

<22> ^-7]^" ^ 71^21 ^-afl^-g- efl^^>7l *V ^i^L, *r$] 

^Sl^-g- ^ 5|Et <§^*M ^V^-oflAi ^ 

s>7fl H--E- T 2 "^* £r^*MI *fl"§- ^ 3X 6 ) ^^(Electro-Migration) ^ i 
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Belli <>1 -§-( St r ess-Migration) f- Aj£|JE* IHH^ ^ 51^ h>£^) ^-i ufl 

^# u cH^ ^l^-^l 1^ -^*M 91^. 



^ ^71^^ 7)^ Sfl^l- ^#*Rr cj^ Aj-7] ^« ^^§- i^>^ 71^1 ^ 

^*Rr #31, #71 ^^^Hl #*}^- ^«H^#^ #713 ^ ?T Wl<>r*3r 

^tifl^^^l afl^-t ^*Hr ^-741, ^7|£^ ol-g-^H ^#*Rr #3] 

^ #71 ^^5). ^Tfll- i^Hr ^-§- ^O-S. SRr ^£^1 4i7>o] ^-^yflAi 

<25> -S- ^o) Aj-7) SL^jz). 7 ]-^ ^# ^ ZLofl ttf^ JL-CHI *r*r 7^1 *b ^ 

^ ai-Bi-^tv ^aHI-i- £a]s>ji sa ^ H^-g- °i«5} #>Hltr ^^fl -^4 ^sHMl 

<26> £ 4 ^ Mj-^oj] oj<5l ^7l£^- « 0 >^-& ^Ef\fl ^-E^n}. 

<27> ^Ai, ^^o) 7]^- #ofl Sl-Jf ^#(51)# ^?14. °H #71 Sf^f 

^#-§: ^4*H ^^^-^ull^-i- 3flE^s>i ^HHHtL <^^oll #7l ^afl^d ^fi^r 3?1 
3-°^ ^SRf 3fliE.(54)^ 
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<28> 



#7] S>3E*H 7 1^1 11^^(52)^ 



<29> 



%7\ ^LQ^^r PECVDCplasma-enhanced chemical vapor deposit ion) H 0 Vl ^-^-S- ^^v^ 



TEOS(Tetra Ethyl Ortho Silicate) ^«?!«M4. 



<30> 



cf^-, ^-7i ^^-^ ^}^h ^/sh?- 



<3l> ojol, Aj- 7 ] ajo^o] ^Aj-g ^<£^ ^afl x>ta^t>}--g- ^5L 3X^\. ^3)33 

^-sflA] ^eh^o) ^ ^ ^Hl ^Mr^ Hfl^^^r^^ ^M7] ^ 

S|-AVo_ «Vx)sfl^^ ^<^*1 ^TflS. ^tb4. 

<32> a> 7 ] ^Ha^tq-o} Ta> TaN> XaAIN, TaSiN, TaSi 2 , Ti , TiN, TiSiN, WN, Co ^ 

CoSi 2 t&Q^SLS, HL^ °lt 7}^) ^ o]^o\ SLig^SLsL f%$f£ ^ $1^. 

<33> xj-rt^-^rto] JjL^ 100 tfl^l 1000 ^^7> 

<34> ojo^ 7l^# ^7l£^-^l iflS. , ^7l£^-ofl ^*fl ^(53)3. <=>l^^x] 

°1°H, SL^-#o] tgA^ 7)^1 tfl*H CMP °l-g-*H 

<35> #7].£^ 7l^ ^7]£^ a]^^ vfls. S.^5>^ 3: 31, ^(cathode ) 

0.3. xio>^. o]7]-^ #7fi ^ ^-71 a}^*" 4^ #7} ^S]^§- ^ #313- 

ol^xlcf. 

<36> a, c^oP^. cj-.fi. ^ oli, «A>xl ^flS. 7l^# SL^*V ^, ^71 

*Hf^rf^ A o^°ll £^f^ 
<37> A o V 7 ) £ 7 ) xjovo. i3 .e.]-olti. cgcrfofl sfltrofl o^sH' Sl'V^. 
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<39> ^ofl cfl^j. ^SflJE^gr ^SH^°1 StHa ^^l-§-^ *fl5- 7 ]^-0. 

^ cathode)^ *H <?l7}<5}-^ ^ *}-^^#<2l ^^ofl 

<40> #7l ^<S^ S^f^l tfl*H ^r*StH=K 

<41> ^Efl oj-g-^- ^-foflfe ^^7> ^S^nl, 

<42> HL?1 CMPol^ tifl^ tfl^-ofl Uvg- ^-^^ol Aj-H ^tifl^o) £t}. 

<43> a£ 7 ]<% sg.^ o. ^n&o] 3g_g_ H-€- ^ # J±ojj= ^o] *fl-g- 

^ £U ^7} ^tif^E^ «y##O.S ^^5]7l ttfl^oH ^n f A> _g.^ nfl 

7l# £-*HH iL-f-o] A>^cfl7ii t^«H§| 3^ ^jojoi ^}^§1-n}. ne-ltb 

li^Tr £ ^K 1 ^* i£^*Rr #*fl 7)# ^-o>ofl ^£5} ^.AJ^ ^.g. 7 j-^l 

7>1-^1 ^ *4H oio.^, igtg^g. ^. rto) vfloi] 01^ 7_>^s] 

4. 
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11 

^7li^ oJ-g-sH 5^#^ ^ A ^Hr ^Tj); ^ 
#7) 51^^§- ^^-51- ts>^ ^Tjl 

2] 
3] 
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#7l PECVD«o v ^^-S. TEOS *d<£^H ?}-8r ^SLS. H±= 

4] 

^•71 Ta, TaN, TaAIN, TaSiN, TaSi 2 , Ti , TiN, TiSiN, WN, Co ^ CoSi 2 f 1 

[3^*8" 5] 

^7l£^ ( 
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^3e}o]ti cg^ofl sfl^ofl <3^H o]7>5l^ ^-g; f^'lS <5>^ «V 

8] 

XI 1%H1 5a°H, 
[3^*8" 9] 

A oM CMP^-Sr g.#o] 1^1 -£^"#^1 ^bH ^l-s}^ 53 
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